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COMPARISON TEST BETWEEN TWO MOVING TARGET SIGHTING

PROCEDURES FOR VIPER

INTRODUCTION

Background
Two different types of procedures have been proposed to engage moving targets with

VIPER. The first was developed by the US Army Human Engineering Laboratory (HEL) in
conjunction w ith the US Army Infantry School (USAIS), the VIPER contractor and the ViPER
Project Manager, and is similar to the procedure developed for the M72A2 Light Antitank
Weapon (2). The second was developed by the USAIS and differs markedly from the first
procedure as well as from the procedures used with other free-flight antitank weapons (e.g..
M72A2, US Army recoilless rifles, Swedish Miniman and Carl Gustaf and Soviet RPG-7).

The major difference between the two procedures is the first is based on estimation of
crossing speed and the second is based on estimation of a one-second time interval. For that
reason we will refer to the HEL procedure as the “5” (speed) procedure , and the USAIS
procedure as the “T ” (timing) procedure.

Purpose

The purpose of this experiment was to measure and compare the ability of soldiers to learn,
remember and use two different types of procedures for engaging moving targets with VIPER.

METHOD

Subjects

The subjects were nine enlisted men and three enlisted women who were on temporary
duty at Aberdeen Proving Ground as test subjects in a bulk ammunition loading study
(HELFAST). All subjects were recent BCS graduates and had ammunition supply MOS ’s.
Back ground characteristics of the test subjects , including available GT scores , are shown in Table

Test Area and Dates

All testing was conducted at the HEL, Aberdeen Proving Ground, MD (APG), during the
period 5 December through 18 December 1978. Test dates and times for each subject are shown
in Table 2.
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Equipment

Sighting Procedures

‘‘S’’ and ‘ ‘1 ’ ’  sighting proce dures .ue show n in Figures 1 and 2 , respecti se l’, • Figure 2
was des eloped using almost the exact w ording pros ided (is the Intanirs School (ot

procedures (the actual wording is shown in Appendix A) . Sigh t pictures to accompany t h e se rba l
deseription of th~ “T’’ si~IsIirsg procedure were developed and are shown in Figure 2. (Because
sigh t  pi~ lures to accon~pans the verbal descript ion of the ‘‘T ’ ’  sigh ing procedure had not been
des eloped , we dev~boped the ones show- n in Figure 2 .~

Sight Picture 1 est

Practice and a~ tual t~~sts t iii both sighting procedures requited that the subject align a
mock- ip front sigh t on sket ~ hes of tank tar gets. The front sight mock-up, shown in F igure 3 , was
an appro~ imate I~ 2: 1 enlargement of the actua l V IPER front sign t (öt mm betss een outside edges
compared to 34mm tor the actuaL \ (PER tront sight

The sight rm.)ck-up had two holes located below the end posts . Subj~~ts indicated l ieu
sight alignment ti~ placing a felt-tipp ed pen through both holes on the suguu t after tucs tud
aligned tt-~e sight on t he targe t

The tests (or the ‘‘5’’ procedure (F ii~uires 4 and Sb dep icte d tank ta t gels at t -~ur
ditterent aspec t angles from head-on to s ide-on and moving either left  or righ t or right to left
The cr0551 ‘ig speed (horiiontal component of the actua l target speed 1 w as w r i t  ten .ibos e each
target .

The te s ts for t he “T “ proce dures ~iigures i and •‘ 1 showed the sight picture gunners
would get at ter thes aligned the center post on the front of the targe t and counted ‘‘one
th~~is.ind one ’ To the right of this sight picture was t he targe t on w hich the subiect was to align
the sight based on the pr-es ious sight picture . These sight pictu res were scaled so that the .trigular
distance hetw een the outside sight posts represented the distance a 1 S mph target si iiuki mos e in
one second. Target sue , aspect , direction and speed (as indicated ti~ the location ot the sight ss t i
r espect  to  the larget~ we re similar to ones used in the ‘‘5’’ procedure t es ts .

Procedure

The suh~ec ts  we re traruied and tested in the use on both sighting pi ocedur cs ‘‘5 ’’ proce d~iu c
f i rst  and ‘‘T ‘‘ procedure second for su t ipects 001 through 00n~i~ and “1 ‘‘ pi o~ cdt i re I uist  and •‘S’’
proc edure second for subiec t s  007 through 01 2. The tw o du b let cut test sequences are identif ied as
~~

- I (S procedure fol lowed bs 1 procedw eb tot subiects 001 tbii ough 00~ and 1 -5 tot sub~ects
007 through 012 .

~iihiects 001 through OOts w e ic  tested during the lii si test  is cek , and suhiec Is 007 through
01 2 w e r e  tested during the second t e st  ss eck

(Inc to  three sul(i Ic~ t s  at a I inte ss e tc tes te d on .in ‘‘ .is ,t\ .til,ihle ‘‘ hasus w hen thes w e r e  not
par t u~ ipating in the ot utc i  esp et inwntb • 1 hes w e t e gis cit a hr re t ug on the p u t  post ’ of t h e
esperiment . a desc i i  pt ion of the \ I Pt. R ss capon and an oppor in ii it ‘~ to handle a rid slinu ba t e liii rig
w ithi an inert wea pon . 1 he testing ru o~ i’d ui e \s . ts  t hen oil t I m e d  (see •\~ pcrtd I \ B to t t it’ ~ omplete
suhiect br ief ing and test procedure ot i t l i r i e b
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5
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6 mph

(Continued)

Figure 4. 11511  Procedure Practice Test.
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2

Crossing Speed
Crossing Speed 7 mph

3 mph

3 
4

C rossing Speed Cros sing Speed
0 mph

6

Crossing Speed
Crossing Speed 13 mph

1 5 mph

(Continued)
Figure 5. “S’1 Procedure Test .
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Crossing Speed
C rossing Speed 12 mph
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i I~~

9

C rossing Speed
5 mph 10

Cros sing Speed
~~~~~~~~~~~~~~~~~~~~~~ 10 mph

11 12 t

C rossing Speed C rossing Speed
11mph 5 mph

Figure 5. S” Procedure Test. (Continued)
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Figure 5 . ,‘5” Procedure Test. (Continued)
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Each subject .15 gi~ ~ ,1 .1 copy of the sighting procedure (Figure 1 or 2) .  The procedure was
explained slowI~ and carefully h~ an instructor. Using a 3:1 enlargement of the front post and 8”

~ 1 2’’ color photographs of an M60 tank as a training aid , the instructor showed th~ subiects
how to align the front sight on the target for ~.Irious assumed target crossing speeds for the ‘S’’
procedure , and initial and subsequent sight pictures for the “T ’’ procedure.

The subjects were then asked indivi duall~ to describe’ the sighting procedure in their o~ nwords and to demonstrate w ith the’ tra ining aid their abiIit~ to use the procedures. This training
was continued until tht’ instructor judged that they knew ho~ to use the sighting procedure
correctly . Thus . the train ing time varied among the test scssious ( able 3).

When this aspect of training ‘~as completed , the practice lest ~ as administered. The subi~c s
were’ seated so that one subject could not v iew the other s ~ork, The~ ~sere told to align the’ sight
on each targe t for the condition specified - indicated speed b r  “5’’ procedure and subsequent
sight picture fo r the “T” procedure’. The test for the’ “T ’  proce dure had t~~ o parts. In the f i r s t
part , the subject indicated t he initial sight picture; and in the’ second part , the subject indicated
the final sight picture’. Sample practice teSts are shoss n in Figure 4 for the “S’’ test and iii Figure
6 for the “T” test.

When the Iwactice test was finished , t he Instructor checked the ans~ ers ~ ith eac h sublect
by placing the front sight os erl.i~ on the target. When errors wer e noted , t he instructor ‘.io~%ed
the subject the c orrec I sigh t picture.

After a 10—IS minute break , t he’ st ibj ect ’. comp eted a personal histo i \ questiontla ir e. A
sample questionnaire is shown in Figure S . Then , the initial sighting lest fla’. administered. The’
conduct of th is test and actual test questions ssere similar t~ the’ practice test . -\ sample te s t ‘.

shown in Figure 5 (or Figure 7). The time’ to comp lete the test ~~as measured. At the end of t;~ e
test . t he instructor checked the’ answers s~ ith eac h test subject as ~~as done’ in the practice Ie’st .
Next , the suhiects completed the questionnaire sho~ n in Figure 9 ~ hich asked them to rate  thc
sight ing procedure with respect to various performance measures.

Each pair of subj ects ~s a s  rete’ste d on the’ sanie’ questions 2 to 3 da~ s t,iler (t ime’s het~ cer i
the test and retest sessions arc sho~ ii in Table 3) , 1 he subj ects ssere then briefed (see Appendix
B) and trained on the second set of procedures . 1 he~ s~ crc gi~ en a pi .tc t ice lest (Fi gure 4 or
FIgure 6) and a I 5-minute break , fol lowed h’~ the test s I i  the second sighting pi t’sccd urt’ ( Figui e
or Figure’ 7), Training and testing used he’re ~ crc simi lar to the tra ining and testi ng used fo r t i e

— first sighting procedure.

When both subjects had linished t i e  test , liie\ were  asked to eoni~ lete t i e  que”tionn.iir e
sitown in Figure 10 ~ hich asked them to compare the f i r s t  ,tiid se~ond sighting procedtii e’ ~respect to the suite performance measures given in the pre~ iou’. queslionnaii e (I igure . )  -

R ES U LTS

Training and resting Times

S-T Sequence

Subjects 001 through 006 we re trained and tested t i r s  on the ‘‘S’’ procedure ,r,iel then
retested 2 to 3 el,t~ s later. The mean time het~ cen t he test and r ete~t s ess i on s ~~.i’. ~S i - ’ s ur  s

Following the retest , these subjects s~ere trained arid tested on the ‘ ‘T ’ ’  procedure. I raining. test
and retest t imes ss crc  obtained during both sessio n s (see Table 3) . The nie.rn time’ i equm r ed to

34
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PERSONAL HISTORY

SLJ PJECT NO.________

1. Name :________________________ 2. Age :
_________ 

3. Rank :___________

4. Time in Grade :  S. Time in Service :_______________________

b. Primary MOS: 
— 

‘ , Secondary MOS :
________________________

8. How man)- months have you been in positions calling for )‘our Primary MOS:

Total?___________________________

9. Previous Experience:

h ave you qualified with:

Weapon Yes/No Year Rating (Expert , S. S~~ etc .

M72 LAW? 
_______ ___________________________

Mb Rifl e” 
______ ___________________________

M60 Machinegun? 
______ ___________________

Other (name each)?

10. [‘id you receive t r a i n i n g  wi th  the M7 LA%~ in RCT? __________ 
What Ye ar ”________

AlT? 
_____________ 

What Y ear ”______________

11. Have you ever participat ed in other experiments wi th  shoulder-f ired weapons

that required aiming at targets? _____________________ I f  so , gi ve det a i l s  (when ,

what weapon . e t c . ) .  ——________ ________________________

Figure 5. Personal Ii ist o rS ~lueS t ionnaire.

- - 5 -  3t’

.1

- - - - ~~ - ~~~~ -f-— - ~— - -
~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~ - ~~~~ -~~ - - ~~~~~~ — -_ - -  ~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-~ I- -~~~~~ -- -5 -

Sighting Procedure = ________

NAME : ________________________SUBJ ECT NO: 
— 

DATE :
____________

What is your impression of the sight rules with respec-t to the following
(circle one answer for each question):

1. Learning them?

Somewhat Neutral Somewhat

Easy 1 2 3 4 5 Pifficult

2. Remembering then?

Somewhat Neutral Somewhat

Easy 1 2 3 4 5 Difficult

3. Using them?

Somewhat Neutral Somewhat

Easy 1 2 3 4 5 Difficult

4. How quickly could you determine and then apply lead to the targets?

Somewhat Neutral Somewhat

Fast 1 2 3 4 5 Slow

5. How accurately could you determine and then apply lead to the targets?

Somewhat Neutral Somewhat

Accurate 1 2 3 4 S Not Accurate

6. Do you think this procedure woutd give good performance with the VIPER

weapon system?

WHY ?

Figure 9. Sighting Procedure Rat ing Questionnaire

37 
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SIGHT INC PROCEDURE FINAL QUESTIONNA I RE
(#1 = 

______
; # 2 .  

______
)

NAIL:
_______________________ 

SUIJECT NO: _________________ DATE : ________________

Co~~are the two types of sight rules with respec t to the following
(check one answer for each question):

1. Learning them?

#1 #2
Sc.e~K~t No Somewhat Moch

Easier Easier Difference Easier Easier

2. Remembering them?

#1 #2
Moch Somewhat No Somewhat Moch
Easier Easier Difference Easier Easier

3. Using them?

#1 #2
Somewhat No Somewhat Moch

Easier Easier Difference Easier Easier

4. Q~iickness in deter mini,ng and applying lead to the targets?

#1 #2
Somewhat No Somewhat 

— 
Moch

Faster Faster Difference Faster Faster

5. Accuracy in determining and applying lead to the targets?

#1 #2
Moch More More No t4rch More More
Accurate Accurate Difference Accurate Accurate

6. Which procedure would give better performance with the VIPER We apon System?

#1 #2

Why ?

Figure 10. Sighting procedure comparison questionnaire.
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teac h the subjects to use the ‘‘I ‘‘ procedure was 38 minutes , signif icantly longer (p < 005 , t =

3 . 2S) than the time required to tra in the subject to use the ‘‘S’’ proc edure , 33 minutes, lime
required to complete the ‘‘ I “ proce dure initial test was signif icantly greater (p < .005 , t = 4 .78)
t han the time required to complete the ‘‘S initial test I 5,7 minutes versus 9,5 minutes.

1 -S Sequence

Suhpect ’. 007 through 01 2 were fitsi trained , tested and retested on the ‘‘T ’’ procedure
and subscquent l~ t i~ ined and testcd on the ‘‘S ’ procedure, Subject availability in the 1 -5 tcs t
sequence ~ .is constrained because of the bulk ammunition studs, requirements mentioned earl ier.
As ,i resuh , ‘‘ 1’’ test , retest  and ‘‘5’’ training and tcst times had to he estimated ( 1 able 3). The
mean t ime between the test and retest session ~ as 64 hours. As we found in the S.T sequence ,
‘ I ’ ’  procedure training too k significantl y longer (t = I 2 .(-~9, p < 00l) than L: ie ‘‘5’’ procedut e
training 48 Inintttes ci sus 25 minutes,

Sight Alignment Lu, ors

I ewe l errots stere made in the test  on the ‘‘S’’ procedure t han in the test on t h e  ~‘lprocedure (Tables 4 through 6). Subjects trained I irsi in the “1’’ proce dure and then in the ‘‘5’’
proce dure had .dmosl four times mot e errors in the ‘‘ 1’ ’  proced ure initial test than in the ‘‘S’’
procedure initial test (29 versus 8). rhose tra ined f irst  in the ‘‘S” procedure had more than i 1st’
times the nunther of c i i  o rs  in the ‘ ‘ 1 ‘‘ proce dure initial test than in the ‘‘5’’ p r ’~ t’dtire initial test
(.IS ctsus 8). When reteste d (different subjects for each procedure), subj ects who used the ‘ ‘1 ,’
procedure made almost tw ice as tmr n~ errors as subjects ssho used the ‘‘S’’ pioce~huie ( 3 5  e i s i i s

19 ). All these dil te rences arc signilicant b~ the ~ 
2 test at p < .05 -

Suhpect 11 had niin~ more er rois than all of the others 1 3 out of 2 1 quest ions, II ~s c
assume this su bject ’s perfor mance was .rtypical and delete errors for t h e  ~s olsi subject in each
I i’ t cs t  (s t ih i ect s 5 and I I ), t he tota l nI errors tot the ~~o retests are 22 and 1 3 , iespect ivel~ , tot
I” ser s us “S’ . sti ll close to two- t o -o ne.

All of the subjects performed bette r in the initial test than in the practice test . Although the
number of i~i i  ols found on the nitia l test is Lii get in some cases than the numbci of ci ols on the
practice test , t he .is ci ,ige number of errors is smaller . Performance degraded bets~ cen t he initial
tes t and the retest, I-ni the ‘‘ S ’ ’ procedure , the number t i f  erroi s increased Ii urn S to 19 and tot
the ‘ ‘ I ’ ’  procedure from 2 ’) to 35 (Table ( )  -

Both groups of subjec Is made a tot,il of eight ci, 01 s when tes ted ( m l  I 1.11k ) on the ‘ ‘S

procedure. lot the ‘‘I ‘‘ procedure , t he f l ist group of subject s (S-i seqLIeiK e) had mote c i i  ot s ,
bot h in the practice test anti the initial test , t han subjects in the second group (I -

~~ sequence) -

1 iioi frequencies for di f ferent laigel ol it’nlaiions ( lef t  to t igh t si’rstis i iglit to c i i )  m d
aspect angles (00, 300, 600, 900) art’ listed in Table 7 . 1 here appears I 0 be iii c onsistcii t pat te r n
of e r r it s I u cit h e r  targe t orientation or .tspec I angle -

I .ii gels that Could t~ 
( 

~~~~~~ (o r  rect l~ in Either of I ~t o Speed ( ategories

Si s of t lit’ 2 1 ta rgets in both the ‘‘ S ’’ and ‘‘I ‘ ‘ t es t s could be classifi ed or i e~ u s  as ci t  it’l of
t s~ o speeds: t hree could be either slow or medium and three could be either medium or List - The
subj et t s ’ re sp o nses on this part of the t est are shown in I ahk’s S and ‘1 In the I r i s t  anti set trnd
groups of stibiet’ ts , I t’spcc I i~ el~ - Results 1( 11 initial test and it’ test combined .11 c ~ ‘~~ ii iii Pa, t I)
oh the tables .
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TABLE 6

Summary of Sight Picture Alignment Lrrors

ERROR FREQUENCY

“S” Test “I” Test
S-I Sequence T-S~~~~ ience I-S Sequence S-I Sequence

-IPractice 24 7 -
~~ 37

I nitia l Test 8 8 29 45

Retest 19 N/A 35 N/A

TABLE 7

Frequenc~ of Error s By Target Orientation and Aspect Angle

SIIRJFC1’S 001 - (106

TA R (~~~~
’t ’ ORIFNTA1’ION ASrrc ’r_ ANGt ,E

I,LFT TO RIcdrl RIGIIT TO l,UF1’ 0° 30
0 

~o° 90°
Initial “S” Test 4 4 0 1 (1

Retest ( 13 1 4 10 4

Initial “1~ Test 21 24 0 1 1  16 IS

SLIBJI C1’S 007 - 012

TARGET OR IENTAT ION ASPI i. ’T A511 1
I_I (~i ( ‘ILi I- 0 RIGIrI’ RIGh T To l EM’ 0 30 N) 90

I n i t ia l  ‘‘T’ ’ Test 1” 12 0 9 11 9

Retest 19 IS 1 10 14 10

In it I at  ‘‘5 ” Test 3 S 0 1 4 3
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TABLE 8

Data for Sight Picture s That Could Be Classifi ed Correctly in Eit her of
Two Speed Categories --Subjects 001 Through 006 

—

A. “ S” Initial Test
SIGHT PICTURE NUMBER

3 9 10 12 13 16
SPEED M

’ ’

F S:M ~~ F ~~ M ~~ M
SUBJECT

001 M S M S S M
002 F S F S S F
003 F S F S S F
004 M S M S S M
005 H S F S M N
006 F F S S F

B, “5” Retest
SIGHT PICTURE NUMBER

3 9 10 12 13 16
SPEED H-F S-H ~iF  ~~M ~~

‘M N-F
SUBJECT

001 H s s s
002 F S F S S
003 F S F N S F
004 H F N S C
005 F F F H F
006 F N S S F

C. “F” Initial Test
SIGHT PICTURE NUMBER

2. 2. 1Q. L~. 12
SPEED M-F M~F N-F S-N S-N S-N
SUBJECT

001 N N ~‘I S S
002 N N N F
003 N S H S M
004 S (~J N M C
005 N N N F
006 N N N H

D. “S” Tes t Summary (Initial and Retest)

S-H Sight Pictures : S = 28

M =  4

Errors = 4

N—F Si ght Pictures: N = 12

F z  21

Errors = 3

L 
i NOTE : S ~ Skiw ; M • Medium; I- . Fast ; C Sigh t ~t a s  of t  cenler of tar get a distance

greate r t h an t he  w~dih of the tst ~nt pt’st -
(‘ni hed lette rs intt i~at~’ sigh t picture alignment errt ~r -
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TABLE 9

Data for Sigh t Pictures That Could Be Classified Correctl~ in Either of
Two Speed Categories-- Subjects 007 Through 012

A “1” Initial Test
StGHT PICTURE NUMBER

2 7 10 12 13 19
SPEED 14- F M:F R’

F ~~~~

‘
N ~~~~

‘
M

S~~fECT
14 14 14 S S 14

008 F N N N

009 S S S N S(‘110 N I S S S
011 C N N S S S012 N N N S S S

B. “r’ Retest
SIGHT PICTURE NUMBER

2 7 10 1~~~ 13 19
SPEED N-F M’ F ~~F ~~N ~~

‘N
SUBJECT

00T H H H S S S
008 C N F S S
009 I S C S
010 N N S I
011 F C1 S F S
012 N S, N S Sf S

C. “5” Initial Test
SIGHT PICTURE NUMBER

3 9 10 12 13 16
SPEED M”F S:M ~~

‘F
SUBJECT

N S -‘ S S F
(108 F N F N N N
009 S H S S N()10 F S N s
011 P’ S C S S C
012 F S F S S F

0. “T” Test Summary ( In it i ~ I and Ret est  1

S-N Sight Pictures: S = 27

Errors • 3

N-F Sight Pictures: N

F •  ~
Errors • 10

\ ( i l  I - S • SI~~’~~ - \I • %I~’diu,n I • l ist - C = Sig ht %~.l% o f t  l’t’ulIl ’I ot t ,1111 ’I .4 di%iafl,X
Ot ’ait ’ l t hiati thi ~ w i d t h  ot the t i ~ $!) t h1’15’ -

C i i  lICII hettei ~ iihhIl ’j t I ’ sight ri~l ole .ihignnit’nt ~‘ u ot
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For targets that could be classified as either slow or medium, about 85 percent (ignoring
errors) were classified as slow in both “5” and “T” tests; 95 percent binomial confidence limits
are .76 to .99 for “ S” procedure and .69 to .95 for the “T” procedure.

For targets that could be correctly classified as medium or fast , more than half were
classified as fast for the “5” sighting procedure (95 percent binomial confidence limits are .47 to
.80) and less than half were classified as fast (95 percent binomial confidence limits are .07 to
.39) for the “T” procedure. The subjects ’ responses on this portion of both tests differ
significantly (x 2 = 7.9, p <.005).

Initial Sight Picture Sub-Test (“T” Procedure)

In the first part of the “T” procedure test , the gunner had to align the sight on the target to
obtain the correct initial signt picture . There were three sight pictures on the practice test and
five sight pictures on the actual test. One of the sight pictures in each test showed a head-on tank.
The correct initial sight picture for this target was the center post on the middle of the target; for
the others, it was center post on the front edge of the target. (The “S” procedure test , unlike the
“1” procedure test, did not require an initial sight picture determination.

The error frequency for the initial sight pictures is listed in Table 10. No errors were made
in aligning the sight on the head-on target. For targets at other aspect angles, five subjects made
no errors, while half of the subjects had one or more errors on each test. Most of the errors were
in aligning the center post on the middle of the target instead of the front edge.

Subjects ’ Ratings and Comparison of Sighting Procedures

Immediately after the initial test on the first sighting procedure , the subjects rated the
procedure with respect to various performance measures (Figure 9). Five-point rating scales were
used with lower numbers representing better performance. Subjects 001 through 006 evaluated
the “5” procedure and subjects 007 through 012 evaluated the “T” procedure . The results are
summarized in Table 11.

Subjects who evaluated the “5” procedures (Table h a), in general , found them eit!ier
“very ” or “somewhat ” easy to learn and remember , easy and quick to use, and accurate , with an
average rating of 1.8 across all subjects and performance measures . All but one subject believed
the I~~5$~ procedure would give good performance with VIPER as indicated by a “yes” answer to
question 6. The one subject who answered “no ” surprisingly enough rated the “S” procedure
“very ” good with respect to four out of the five questions. This leads us to believe the subject
either misunderstood the question or circled the wrong answer.

The average rating for the “1” procedure was 2.4, somewhat worse than the “S” procedure .
However , all of the subjects believed the “T” procedure would yield good performance with
VIPER.

It must be emphasized that the subjects were not given any baseline in the first
questionnaire from which to measure and rate performance with either of the sighting
procedures. The questionnaire was oriented towards obtaining the subjects ’ initial reactions to
the procedures (also the training and testing) and stimulating their thoughts about performance
measures prior to receiving and filling out the sight comparison questionnaire.
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TABLE 10

Error Frequency for “T” Procedure Initial Sight Picture

A. Sequence S-I

Subj ect Practice Test

001 0 0

002 2 1

003 0 - 0

004 0 0

005 1 3

006 0 0

TOTAL 3 5

B. Sequence T-S

Subjec t Practice Test

007 0 0

008 0 1

009 2 3

010 0 0

011 2 4

012 2 1
TOTAL 6 9
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TABLE 11

Sigh ting Procedure Sub jective Ratings /Initial Sight Procedure Rating
Summary

A. “S” Procedures

QUESTION # SUBJECT N

001 002 003 004 005 006

1 2 1 1 1 3 1

2 1 1 1 1 1 1

3 2 1 2 1 1 1

4 3 1 1 3 1

5 3 2 2 1 1 2

TOTAL 11 6 8 7 7 7

I I N I

8. “1” Procedures

QUESTION N 
— 

SUBJECT ~

007 008 009 010 011 012

1 1 2 2 3 3 2

2 1 2 2 1 4 1

3 1 3 2 3 S 1

4 1 2 1 3 3 1

5 1 2 2 3 1 1

TOTAL S 11 9 13 16 6

aFor que st ion 6 , V — Yes ; N No.
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Immediately after testing, the subjects compared the two sighting procedures (Figure 10)
wit h respect to the same performance measures used in the first questionnaire. For subjects 001
through 006, sight ing procedure number I was the “S” procedu re and sighting procedure number
2 was the “1” procedure ; for subjects 007 through 012, the numbering was reversed.

Results of the comparison questionnaire are given in Table 12. In order to combine data for
all subjects , da ta from sub jec ts 007 through 012 were conver ted from “T” versus “S” to “S.’
versus “T” as described in the note in Table 12. Therefore, for all of the data in that table , a “1”
would indicate “ S” is better than “T” and a “5” would indicate “T” is better than “ S” .

The “5” procedure was rated much better than the “T” procedure by most of the subjects
and for most of the performance measures. Only one of t ’ie twelve subjects preferred the “1”
procedure over the “5” procedure (question 6). The average rating over all questions (1 through
5) and subj ects was 1.5;  i.e., the “5” proc edure was between “somethat ” better and “m u c h ”
be tter than the “T” procedure. Subj ects ’ comments about the two t~~ pes of sighting procedures
(see Appendix C) generall y indicate that the “S” procedure was easier to use than the “T”
procedure.

DISCUSSION

While the experimental procedures and the results are straight forward . tocy could be
chaUenged from three aspects. First , the experimen t was conducted by the agenc\ that deve(oped
and advocates the sighting procedure that ~ iclded the better results. On the other hand , ~ e
believed that the design and conduct of the experiment was unbiased. Although the USAIS and
VIPER PMO were invited to observe or participate in the experiment , they did not do so.
Second , the subjects were not infantry soldiers. However, the subjects ~cre recent BCS graduates
and in the fu ture , all soldiers will be trained in BCS to use the VIPER. From ‘re~-ious testing
experi ence , we bel ieve the subjects’ performances were sim ilar to that wh ich one would expect
from infantr~ soldiers. Third , in the experiment ~e did not measure t ue soldiers ’ abi h i t~ to
estimate either target speed (‘‘5’’ procedure) or maintain weapon alignment while counting
“one-thousand one” and v ie~ ing the new relationship between target and sight (‘T” procedure).
There are data, howe ver , w hich indicate that the magnitudes of errors associated wi th  estimati ng
speed and time intervals are similar (4, 5).

Although there were about 2 days between testing and retestitig on eac~t sighting procedure ,
the sub jec ts’ perlormanceswere degraded . I t is believed that for longet time periods between
training and use of either procedure , a grea ter perf orma n ce decreme nt ~ould be measured . This
find ing reinforces the HE L recommendation (5) that the VIPER weapon have a decal ~ h icñ
illustrates the sighting procedure so that soldiers can refresh themselves quic kt~ on how to USC

the weapon.

A decal was developed for the “5’’ procedure (4) and is similar to the sight pictures shown
in Figure 1. Al though the USAIS has stated that a sight picture decal is required on VIPER (8), a
decal illustrating the “T” procedure has not been developed to date and we cann ot envision one
that would provide a clear description of the “T” procedure , be legible , and st ill f i t  on the
weapon.
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Some of the targets could be classified at either of two speeds: slow or medium andmedium or fast. It was assumed that for the “5” procedure , subject s would tend to classif y fewertargets as medium compared to either slow or fast , since it is easier to align a sight post on atarget than align an imaginary point half way between two posts on a target. This ide’.i was provenin the results. For the “T” procedure , we assumed the subjects would classif y half of the targetsin either speed category, However , when given a choice between Iwo specd categories , thesubjec ts tende d to choose the slower of the two and had a proportionally larger “slow ” bias fo rmedium/fast targets for the “T” procedure than the “5” procedure.

CONCLUSIONS

The test subjects could learn , use, and remember the “5” procedure better than ‘he “1”procedure and also had an overwhelming preference for the “S” procedure.

RECOMMENDA TION

The procedure for engaging moving targets developed by HEL ( “S” procedure) should beadopted for use with VIPER.
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APPENDIX A

USAIS WORDIN G AND LAYOUT FOR

VIPER SIGHTING INSTRUCTIONS

F
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APPENDIX B

SUBJ ECT BRIEFIN G AND OUTLINE OF TESTING PROCEDURE
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Initial Subje ct Briefin g

“We are from another team at HEL , the Infantry Team , and with your cooperation will be
conducting a small test today and later in the week. The purpose of this test will be to get your
impression of a set of rules for firing at targets with a light antitank weapon that is being
developed by the Army . We want to know how e~sy the rules are to learn , whether you can use
them without any problems and whether you can remember them.

‘‘We will start by showing you a mock -up of the weapon and giving a brief ex planation of
what it does. Then we will train you how to use t he sight against moving and stationary targets.
Following that we will test your ability to use the sight , and at the end of testing go over ‘, out
answers wit h ‘., on to correct any errors. Then we will give you some additional training. We will
do all of t hat today in thc nc~ t couple of hours. Later this week , we will come back and give ~ on

another test to see how well ‘, on remember what you learned today .”

Training and Test Procedure Sequence

I. Show and describe VIPER.

2. Hand out copy of sight procedures and give explanation .

3. Train subj ects with sight overlay and target pictures - give individual attention.

4 . Have subj ects explain in their o~ n words the rules for firing at targets .

5. (jive subj ects 15-minute break.

6. Subj ects fill out background questionnaire .

7. Administer test- -measure overall time to complete test .

8. Review answers with individual subjects and show and exp lain correct sight pictu re .

9. Th,ink subj ects and remind them t hat the~- would he retested in •i te~ da~ s .
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“ S” PROCEDURE INSTRUCTIONS

Place the front sight overlay on each targe t so that you have the correct sight picture for the
indicated targe t crossing _speed and direction. . . .in other words apply the required lead (if any)
to hit the target.

“T” PROCEDURE INITIAL SIGHT PICTURE INSTRUCTIONS

Place the front sight overlay on each target so that you have the correct initial sight
picture - -that is the sight picture you use to determine the correct lead you must apply in order to
hit the target.

“ T” PROCEDURE FINAL SIGHT PICTURE INSTRUCTIONS

Pretend you obtained the correct initial sigh t pic ture , coun ted “one thousand one” and the
targe t has moved to the position indicated in the sight pictures on the left. Based on the left hand
sight picture what lead should be applied? Indicate the correct lead on the right hand sight
pictures using your front sight overlay.

- 
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RETEST B R I E F I N G  AND OUTLINE OF PROCEDURE FOR THE

SECOND T R A I N I N G  AND TESTING SESSION

Retest Briefing

“Welcome back. As we said earlier , we will be retesting you on the firing procedures today .
When we are done with the test , we will go on to some additional training, but let ’s get started on
this test first.

“There is another set of rules for firing at targets that is different from the one learned
earlier and were tested on. What we would like to do now is train you to use the other set of
ru les, test you as we did before and then ask you to compare the two sets of rules. Then we are
finished.”

Training and Retest Procedure Sequence

1. Hand out copy of sighting rules and give explanation.

2. Train subjects with sight overlay and target pictures - give individual attention.

3. Have subjects explain in their own words the rules for firing at targets.

4. Give subjects 15-minute break.

5. Administer test -measure overall time to complete test.

6. Review answers with individual subjects and show and explain correct sight picture.

7. Administer questionnaire comparing two sets of rules,

8. “That ’s all there is. Thank you for your cooperation.”
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APPENDIX C

SUBJ ECTS’ COMMENTS - INITIAL AND FINAL

QUESTIONNAIRE
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suB J t:C TS’ COMMI NTS - INITIAL AND FINAL QUESTIONS

ANSWFR TO
SIJP.JECT • QUESTIONNAIRE QUESTION COP4IENTS
001 InItial Yes tecau se if you are a goon

shooter , yOU could hit a
target every tine .

Final •‘S” Becaus e “S’ sou ~ould ‘ust
aim and fire, but on ‘T’
you have to aim t~~ times.

002 Initial Yes It ’s easil y learned .

Final “5” “S” was easier understood; can
be more easi ly and fas ter ;  takes
less time .

003 Initial Yes The procedures were l imited to
three steps. Piagram pictures
were help ful -

Final “S’ “V’ in nw opinion waS complicated
and too detailed to remember.

004 Initial No It helps you get a better s ’~’t
on our target . Let ‘ be in
con t rol of the target .

Fin al “S’ On “S” it is easier t ’ .’ explain
than “1”. It is easy to remember.

0t~~~ Initial Yes Becau se on the sight and the
mileage , the vehicle is going
fast , slow or medium . I thin k
that it’ s a better sy stem .

Final “S” It is much easier t~ learn the
si gh ts and speed .

006 Initial Yes Fecause each time ~-ou ~~ve the
si ght , It becom es cen tered aga in .
and it would he a direc t hit on
the target , depen d in g on the speed .

Fina l “S” I think it ’s much easier t~ get a
perfec t sig ht p icture on the target
and a lot easier t~ ’ hit the targe t .

007 Ini t ial Y e s  Es p e c i a l l y  t e the infantr)- soldier;
he is one of the most important
s~’tdlers in the combat tone .

Final “T’ Cause the center post placement on
the firs t one which makes easier
for the person that is  operat ing
the weapon.

— ‘ (Coii I inuc-if I
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SUBJ ECTS’ COMMENTS - INITIAL AND FINAL QUESTIONS (Continued)

ANSWER TO
— SUBJECT # QUESTIONNAIRE QIIESTION *6 COI44ENTS

008 Initial Yes Because the instructions are not
hard to understand , and there are
not too many instr uctions to
remember.

Fina l “5” Because it is easier to zero in
on the target and less complicated
instructions to remeirber.

009 Initial Yes Because the steps are very easy
to learn . It would help people
to understand the VIPER weapon
system.

Fi nal “S” Because you have more time to
line your target and it g iv es y~u
the ti me to jud ge your target .

010 Initial Yes It is a good short range weapon .
It would be useful in close
quarters , like Vietnam , hut not
as usefu l in a desert (Middle
Fast) situation because the
tanks would spot you first .
Should be put into circulation .

Final “5” “5” was easier hecause you don ’t
have to re-sig ht. You can
estimate speeds and fire quicker.

011 Initial Yes Because to me , the VIPER weapon
is needed soon or later depending
on the future, the chang ing of the
world. “Never can tell” .

Final “S” Because seem like to me , better
understanding.

012 Initial Yes

Final “S” More quicker and accurate to
operate by dete rmining the speed
of vehicles ,

NOTE: Sighting procedures were designated as No. I and No. 2 in the tinal questionnaire.
The numbers have been changed to the equi~ aIen1 sighting procedure , “S” ol
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